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APPARATUS AND METHOD FOR SATELLITE 
COMMUNICATION INSTALLED IN 

TERRESTRAL PORTABLE PHONE AND SIMLAR 
GROUND TERMINAL 

TECHNICAL FIELD 

0001. This invention relates to a satellite communication 
apparatus for use in a mobile terminal and a method of 
operating the same, and more particularly, to a satellite 
communication module contained in a mobile terminal 
adopting a communication system such as CDMA (Code 
Division Multiple Access), GSM (Global System for Mobile 
communication), or TDMA (Time Division Multiple 
Access), allowing the mobile terminal to perform a com 
munication with a satellite. 

BACKGROUND ART 

0002. In general, a mobile terminal adopting a particular 
communication system, for example, one of CDMA, GSM 
and TDMA, is difficult to be compatible with a different 
mobile terminal adopting a different communication system, 
and is usable only within coverage of base stations that 
interconnect communication networks. 

0003. However, from a technical point of view, the base 
stations enabling communications between mobile terminals 
are difficult to be installed in places other than land, for 
example, Sea, sky, mountains, etc. Also, from an economic 
point of view, the base stations are difficult to be installed in 
lightly populated areas on marketing characteristics of 
mobile terminals. 

0004. Accordingly, there arises a need for a satellite 
communication apparatus contained in a mobile terminal, 
which enables communication all over the world including 
sea, sky, mountains, etc. as well as coverage areas of existing 
mobile terminals by using wide coverage of satellites. 

DISCLOSURE OF INVENTION 

Technical Problem 

0005. It is therefore an object of the present invention to 
provide a satellite communication apparatus contained in a 
mobile terminal, which allows the mobile terminal to per 
form a communication with a satellite. 

Technical Solution 

0006. In order to accomplish the above object, the present 
invention provides a method of performing a satellite com 
munication in a mobile terminal of a synchronous or asyn 
chronous system, the mobile terminal being equipped with 
a land communication apparatus for land communication, 
wherein the mobile terminal contains a satellite communi 
cation apparatus comprising a satellite antenna and a satel 
lite communication module for performing direct commu 
nication with a satellite, the method comprising the steps of 
a first step of interfacing between the satellite communica 
tion apparatus and the land communication apparatus Such 
that predetermined signals are transmitted/received between 
the satellite communication apparatus and the land commu 
nication apparatus; and a second step of performing the 
satellite communication according to the signals transmit 
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ted/received between the satellite communication apparatus 
and the land communication apparatus through the interfac 
ing. 
0007 Also, the present invention provides a satellite 
communication apparatus contained in a mobile terminal, 
comprising: a satellite antenna for transmitting/receiving a 
high frequency satellite signal to/from a satellite; a high 
frequency processing unit for receiving the high frequency 
satellite signal, converting the received high frequency sat 
ellite signal into an intermediate frequency signal, convert 
ing the intermediate frequency signal into a baseband signal, 
converting a baseband signal into an intermediate frequency 
signal, and converting the intermediate frequency signal into 
a high frequency satellite signal; a signal processing inte 
grated circuit unit for transmitting the baseband signal input 
from the high frequency processing unit, generating the 
baseband signal through modulation, outputting the gener 
ated baseband signal to the high frequency processing unit, 
and maintaining a communication channel frequency 
through a PLL logic unit; a GPS unit for receiving a satellite 
signal from a GPS satellite and providing position and time 
information; and a main processing unit for demodulating 
the baseband signal input from the signal processing inte 
grated circuit unit, performing a channel decoding process 
and a message decoding process for the demodulated base 
band signal, generating predetermined format data accord 
ing to a protocol related to satellite communication, per 
forming a channel coding process for the generated format 
data, outputting the format data to the signal processing 
integrated circuit unit, outputting a timing control signal 
based on the position and time information input from the 
GPS unit in order to transmit the format data according to 
time slots, and managing a call process related to the satellite 
communication. 

0008 Also, the present invention provides a satellite 
communicating method of a satellite communication appa 
ratus having a satellite communication module comprising a 
satellite antenna for performing direct communication with 
a satellite, a high frequency processing unit for converting a 
satellite signal, a signal processing integrated circuit unit for 
maintaining a communication channel frequency, a GPS unit 
for receiving a satellite GPS signal, and a main processing 
unit for managing a call process related to satellite commu 
nication, the method comprising the steps of 
0009 by the satellite antenna, directly receiving a high 
frequency satellite signal transmitted from the satellite; by 
the high frequency processing unit, converting the received 
high frequency satellite signal into an intermediate fre 
quency signal, converting the intermediate frequency signal 
into a baseband signal, converting a baseband signal into an 
intermediate frequency signal, and converting the interme 
diate frequency signal into a high frequency satellite signal; 
by the signal processing integrated circuit unit, transmitting 
the baseband signal input from the high frequency process 
ing unit to the main processing unit, generating the baseband 
signal through modulation, outputting the generated base 
band signal to the high frequency processing unit, and 
maintaining the communication channel frequency through 
a PLL logic unit; by the GPS unit, receiving a satellite signal 
from a GPS satellite and providing position and time infor 
mation to the main processing unit; and by the main pro 
cessing unit, demodulating the baseband signal input from 
the signal processing integrated circuit unit, performing a 
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channel decoding process and a message decoding process 
for the demodulated baseband signal, generating predeter 
mined format data according to a protocol related to satellite 
communication, performing a channel coding process for 
the generated format data, outputting the format data to the 
signal processing integrated circuit unit, outputting a timing 
control signal based on the position and time information 
input from the GPS unit in order to transmit the format data 
according to time slots, and managing a call process related 
to the satellite communication. 

ADVANTAGEOUS EFFECTS 

0010. The satellite communication module of the present 
invention can be contained in or interfaces with any forms 
of mobile terminals (end products, boards, modules, etc). In 
addition, the satellite communication module can be used 
according to communication system of the mobile terminals 
in areas where a communication network Such as a base 
station exists. Furthermore, even in areas where there exists 
no communication network, as long as the satellite commu 
nication module is contained in the mobile terminals, the 
mobile terminals can communicate with a satellite all over 
the world, overcoming limitations of land roaming services 
of the mobile terminals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a view illustrating an internal configura 
tion of a conventional mobile terminal; 
0012 FIG. 2 is a view illustrating an internal configura 
tion of a mobile terminal containing a satellite communica 
tion apparatus in accordance with an embodiment of the 
present invention; 
0013 FIG. 3 is a view illustrating an internal configura 
tion of a satellite communication apparatus in accordance 
with an embodiment of the present invention; 
0014 FIG. 4 is a view illustrating configuration of a high 
frequency processing unit within a satellite communication 
module in a satellite communication apparatus in accor 
dance with an embodiment of the present invention; 
0.015 FIG. 5 is a conceptual view illustrating miniatur 
ization of a satellite communication apparatus in accordance 
with an embodiment of the present invention; and 
0016 FIG. 6 is a view illustrating configuration of a 
signal processing integrated circuit unit in a satellite com 
munication apparatus in accordance with en embodiment of 
the present invention. 

MODE FOR THE INVENTION 

0017. Hereinafter, preferred embodiments of the present 
invention will be described in detail with reference to the 
accompanying drawings. In the following description, it 
should be noted that only portions necessary to understand 
operations of the present invention will be described and 
other portions will be omitted in order not to make the spirits 
of the present invention unclear. 
0018 FIG. 1 is a view illustrating an internal configura 
tion of a conventional mobile terminal. The reason for 
explaining the conventional mobile terminal of FIG. 1 is that 
it assists in understanding connection and interface between 
a satellite communication module (SCM), which is to be 
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Suggested in the present invention, and a mobile terminal. 
Here, the mobile terminal uses a land communication net 
work employing a communication system such as CDMA, 
GSM, TDMA, etc. In addition, a radio communication 
network includes both of synchronous and asynchronous 
communication systems. A satellite communication appara 
tus Suggested in the present invention is composed of a 
satellite communication module and a satellite antenna. 

0.019 Referring to FIG. 1, a radio frequency unit 18 
performs communication of a mobile terminal. The radio 
frequency unit 18 includes an RF transmitter for amplifying 
a transmitting signal and up-converting a frequency of the 
amplified signal, an RF receiver for low noise-amplifying a 
receiving signal and down-converting a frequency of the 
low-noise amplified signal, etc. Here, a land antenna 19 
communicating with a base station is a land antenna of a 
mobile terminal used in common. 

0020. A data processing unit 14 includes a transmitter for 
encoding and modulating the transmitting signal, a receiver 
for demodulating and decoding the receiving signal, etc. The 
data processing unit 14 may be composed of a modem and 
a codec. 

0021. An audio processing unit 15 performs a function of 
reproducing a receiving audio signal output from the data 
processing unit 14 or transmitting a transmitting audio signal 
generated by a microphone to the data processing unit 14. A 
key input unit 12 includes keys for inputting numbers and 
characters and functional keys for setting various functions. 
A memory unit 13 may be composed of a program memory 
and data memory. In the program memory may be stored 
programs for controlling a general operation of the mobile 
terminal. In the data memory may be temporarily stored data 
produced in the course of execution of the programs. 
0022. A control unit 10 performs a function of controlling 
an overall operation of the mobile terminal and may contain 
the data processing unit 14. In this embodiment, the con 
troller 10 can control a display unit 11, the key input unit 12, 
a microphone, a speaker, etc. by controlling signals trans 
mitted from the satellite communication apparatus. The 
display unit may be implemented by, for example, a liquid 
crystal display (LCD), and can display information Such as 
characters, numbers, images, etc., under control of the 
controller 10. 

0023. An application device unit 30 may include various 
application modules providing various functions to the 
mobile terminal. Such as a camera module, a blue-tooth 
module, etc. 

0024 FIG. 2 is a view illustrating an internal configura 
tion of a mobile terminal composed of a land communica 
tion apparatus and a satellite communication apparatus, in 
accordance with an embodiment of the present invention. 
That is, FIG. 2 shows the configuration where a satellite 
communication apparatus for performing a satellite commu 
nication is further contained in the existing mobile terminal 
as described earlier. 

0025 Hereinafter, connection and interface between the 
satellite communication and the mobile terminal will be 
described with reference to FIG. 2. 

0026 Referring to FIG. 2, the mobile terminal may be 
configured by the unit of module. 
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0027. For example, the mobile terminal employing a 
GSM communication system may be implemented as the 
mobile terminal shown in FIG. 1 using a GSM module. In 
addition, the mobile terminal employing a CDMA or TDMA 
communication system may be implemented as the mobile 
terminal shown in FIG. 1 using a CDMA or TDMA module. 
0028. In this case, as long as the mobile terminal has a 
connector connecting the mobile terminal to the satellite 
communication module 20 irrespective of a form of general 
board or a form of module (GSM, CDMA, TDMA, etc), the 
mobile terminal may be connected to any form of board or 
module. In this case, as one example of the connector, a 
board-to-board (B2B) connector having at least one pin may 
be used. 

0029. Signals must be transmitted/received between the 
mobile terminal and the satellite communication module 
connected thereto. In this case, as an interface for Such 
connection, GPIO, MCSI, UART, IWA, etc. may be used. In 
addition, the satellite communication module 20 uses a 
satellite antenna 21 for transmitting/receiving high fre 
quency satellite signals, which may be of an internal type or 
an external type. 

0030) Next, a method in which the mobile terminal 
employing a synchronous or asynchronous communication 
system communicates with a satellite using the satellite 
communication module connected to the mobile terminal 
and having a satellite antenna that conducts a direct com 
munication with the satellite will be described. 

0031 Referring to FIG. 2, the mobile terminal is con 
nected to the satellite communication module 20 having the 
satellite antenna 21 that conducts a direct communication 
with the satellite by using the above-mentioned connector. 
The satellite communication module connected to the 
mobile terminal interfaces with the mobile terminal so that 
signals can be transmitted/received between the mobile 
terminal and the satellite communication module. A method 
for such connection and interface has been described earlier. 

0032. It is possible for the mobile terminal to communi 
cate with the satellite through the interface between the 
mobile terminal and the satellite communication module 20. 
The satellite antenna 21 receives a high frequency satellite 
signal from the satellite and transmits the received satellite 
signal to the satellite communication module 20. Here, the 
high frequency satellite signal is a signal of an L band, S 
band, Ku band, Ka band, etc., transmitted from a geosta 
tionary orbit-satellite, a middle earth orbit-satellite or a low 
earth orbit-satellite, including voice, data, fax, packet, etc. In 
addition, the satellite antenna 21 is an antenna for conduct 
ing a direct communication with the geostationary orbit 
satellite, the middle earth orbit-satellite or the low earth 
orbit-satellite. 

0033. The satellite communication module 20 converts a 
signal received from the satellite antenna 21 into a signal to 
interface with the mobile terminal and transmits it to the 
mobile terminal. The control unit 10 of the mobile terminal 
receives the signal to interface with the mobile terminal 
from the satellite communication module 20, recognizes the 
received signal as a signal received from a land communi 
cation network, and controls the mobile terminal based on 
the received signal. For example, assuming the high fre 
quency satellite signal is a voice signal, the control unit 10 

Apr. 10, 2008 

controls the data processing unit 14 and the audio processing 
unit 15 to reproduce voice through a speaker SPK. On the 
other hand, if the control unit 10 recognizes that a voice 
signal is input to the mobile terminal from a microphone 
MIC, when the voice signal is transmitted to the satellite 
communication module 20 through the data processing unit 
14 and the audio processing unit 15, the satellite commu 
nication module 20 converts the transmitted Voice signal 
into a satellite signal to interface with the satellite and then 
transmits the satellite signal to the satellite through the 
satellite antenna 21. 

0034 FIG. 3 is a view illustrating an internal configura 
tion of the satellite communication apparatus in accordance 
with an embodiment of the present invention. 
0035. As shown in FIG. 3, the satellite communication in 
accordance with the embodiment of the present invention is 
composed of the satellite antenna and the satellite commu 
nication module 20. The satellite communication module 20 
includes a high frequency processing unit 100, a signal 
processing integrated circuit unit 200, a PCM (Pulse Code 
Modulation) codec 300, a GPS (Global Positioning System) 
unit 400, a main processing unit 500 and a memory unit 600. 
Although the satellite communication module 20 of the 
present invention is contained in the mobile terminal, it may 
be implemented as a stand-alone type or may be imple 
mented in a satellite-related receiving apparatus Such as a 
set-top box (STB). 
0036 Referring to FIG. 3, the high frequency processing 
unit 100 includes an RF receiver 110 for converting a high 
frequency satellite signal received from a satellite into an 
intermediate frequency signal and then converting the inter 
mediate frequency signal into an I/O (In phase/Quadrature 
phase) signal, which is a digital signal of baseband, and an 
RF transmitter 150 for converting the I/O signal into an 
intermediate frequency signal and then converting the inter 
mediate frequency signal into a high frequency satellite 
signal. In this case, a frequency of the high frequency signal 
received from the satellite to the RF receiver 110 is in a 
range of 1525 MHz to 1559 MHz, and a frequency of the 
high frequency signal transmitted from the RF transmitter 
150 to the satellite is in a range of 1626.5 MHz to 1660.5 
MHz. In this manner, the high frequency processing unit 100 
of the present invention transmits/receives a frequency sig 
nal of L band, but it may transmit/receive frequency signals 
of other bands such as S band, Kaband, Ku band, etc. 
0037. The signal processing integrated circuit unit 200 
performs operations of matched filtering for the I/O signal 
input from the RF receiver 110 of the high frequency 
processing unit 100, generation of the I/O signal through 
modulation of transmission data (voice data, text data, fax 
data, multimedia data, etc) to satisfy satellite communication 
standards, maintenance of system reference timing and 
communication channel frequency, control of power of the 
high frequency processing unit 100, interfacing with a SIM 
(Subscriber Identity Module) card, and processing of the 
voice data with compressed PCM data. 
0038 PCM codec 300 generates the PCM data through 
sampling, quantizing and coding of a Voice analog signal 
input through the microphone and decodes the generated 
PCM data into an analog to be output through the speaker. 
The satellite communication module 20 is of a stand-alone 
type and uses the PCM codec 300 when the speaker and the 
microphone are implemented. 
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0039. The GPS unit 400 receives a satellite signal from a 
GPS satellite to provide position and time information to the 
mobile terminal. In this case, the position and time infor 
mation serve as time synchronization in a satellite TDMA 
system. 

0040. The main processing unit 500 demodulates the I/O 
signal input from the signal processing integrated circuit unit 
200, performs a channel decoding process and a message 
decoding process for the demodulated I/O signal, generates 
a data format according to a protocol related to the satellite 
communication, performs a channel coding process for the 
generated data format, and outputs the data format to the 
signal processing integrated circuit unit 200. The main 
processing unit 500 controls a timing based on the accurate 
position and time information input from the GPS unit 400 
for TDM (Time Division Multiplex) in which data are 
divided into a plurality of time slots, and manages a call 
process. 

0041. The memory unit 600 stores data and programs 
required for the operation of the satellite communication 
module of the present invention. 

0.042 FIG. 4 is a view illustrating configuration of the 
high frequency processing unit within the satellite commu 
nication module in the satellite communication apparatus in 
accordance with an embodiment of the present invention. 

0043. The RF receiver 110 includes a low noise ampli 
fying part 111, an intermediate frequency converting part 
113 and an analog signal converting part 115. 

0044) The low noise amplifier 111 including an LNA 
(Low Noise Amplifier) amplifies a high frequency satellite 
signal of low power level, which is received through the 
antenna, with minimized noise. 

0045. The intermediate frequency converting part 113 
including an RF/IF (Radio Frequency/Intermediate Fre 
quency Converter) converts the high frequency satellite 
signal output from the low noise amplifying part 111 into an 
intermediate frequency signal. 

0046) The analog signal converting part 115 converts the 
intermediate frequency signal output from the intermediate 
frequency converting part 113 into an I signal and a Q signal, 
which are digital signals. 

0047 The RF transmitter 150 includes a digital signal 
converting part 151, a high frequency converting part 153 
and a power amplifying part 155. 

0.048. The digital signal converting part 151 including an 
IF converter converts the digital I signal and Q signal 
generated according to modulation into an intermediate 
frequency signal, which is an analog signal. 

0049. The high frequency converting part 153 including 
an IF/RF converter converts the intermediate frequency 
signal transmitted from the digital signal converting part 151 
into a high frequency satellite signal. 

0050. The power amplifying part 155 including a power 
amplifier (PA) amplifies the high frequency satellite signal 
output from the high frequency converting part 153 such that 
the high frequency satellite signal can be transmitted to the 
satellite. 
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0051. The high frequency processing unit 100 of the 
present invention is implemented by a monolithic micro 
wave integrated circuit (MMIC). The MMIC is a circuit 
wherein semiconductor devices, various passive elements 
and parts are integrated at a time on one silicon or GaAs 
Substrate. Like this, since the high frequency processing part 
100 is implemented by the MMIC, as shown in (b) of FIG. 
5, it has small size and thus can be modularized (miniatur 
ized), as compared to a high frequency processing unit 100 
as shown in (a) of FIG. 5. 
0052 FIG. 6 is a view illustrating configuration of the 
signal processing integrated circuit unit in the satellite 
communication apparatus in accordance with an embodi 
ment of the present invention. The signal processing inte 
grated circuit unit 200 of the present invention includes an 
IF processing part 210, a Subscriber authentication process 
ing part 220, an audio processing part 230, a power control 
part 240, a PLL (Phase Locked Loop) logic part 250, and a 
timing transferring part 260. 
0053. The IF processing part 210 performs a matched 
filtering process and a modulating process for the I/O signal 
input from the RF receiver 110 and outputs the processed I/O 
signal to the RF transmitter 150. The modulation performed 
by the IF processing part 210 is digital modulation Such as 
QPSK (Quadrature Phase Shift Keying), COPSK (Compat 
ible Quadrature Phase Shift Keying), BPSK (Binary Phase 
Shift Keying), etc. 
0054) The PLL logic part 250 performs a PLL operation 
for maintaining a reference frequency required for system 
reference timing, high frequency conversion and intermedi 
ate frequency conversion. 
0055. The subscriber authentication processing part 220 
interfaces Subscriber information Such as an identification 
number, an account number, a registered telephone number, 
etc. stored in a SIM card. 

0056. The audio processing part 230 compresses PCM 
data generated through sampling, quantizing and coding 
processes for voice, converts the compressed PCM data into 
voice data, decodes the compressed voice data into a PCM 
signal to generate an analog Voice signal. 

0057 The power control part 240 controls power con 
Sumption using a timing control Such that the signal pro 
cessing integrated circuit unit 200 operates only for a period 
of time when the transmission/receipt of the high frequency 
processing unit 100 is performed. 
0058. The timing transferring part 260 transfers a timing 
control signal, which is output from the main processing unit 
500, to the high frequency processing unit 100, for TDMA 
communication with the satellite. 

0059. The signal processing integrated circuit unit 200 
constructed as above is implemented by a ASIC (Applica 
tion Specific Integrated Circuit), and thus, the satellite 
communication apparatus of the present invention can be 
modularized (miniaturized). 
0060 Next, detailed operation of the satellite communi 
cation module of the present invention will be described 
with reference to FIG. 6. 

0061 First, the main processing unit 500 outputs the 
timing control signal based on the position and time infor 
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mation output from the GPS unit 400, and the power control 
part 240 of the signal processing integrated circuit unit 200 
Supplies power to the high frequency processing unit 100 
according to the timing control signal. 
0062) The RF receiver 110 of the high frequency pro 
cessing unit 100 supplied with the power receives the high 
frequency satellite signal from the satellite, converts the 
received high frequency satellite signal into the intermediate 
frequency signal, and then converts the intermediate fre 
quency signal into the digital I/O signal. In this case, the 
operation of the RF receiver 110 is performed using the 
reference frequency maintained by the PLL logic part 250. 
0063) The RF receiver 110 outputs the I/O signal to the 
signal processing integrated circuit unit 200, and the IF 
processing part 210 of the signal processing integrated 
circuit unit 200 performs the matched filtering process for 
the input I/O signal to generate an accurate I/O signal and 
then outputs the accurate I/O signal to the main processing 
unit 500. 

0064. The main processing part 500 demodulates the 
matched filtered I/O signal received from the IF processing 
part 210 into original data and performs the channel decod 
ing process for the original data to detect and correct data 
errors for further process. In this case, the main processing 
unit 500 outputs compressed voice data to the audio pro 
cessing part 230 of the signal processing integrated circuit 
unit 200. 

0065. The audio processing part 230 received the voice 
data from the main processing unit 500 decompresses the 
compressed Voice data to generate the PCM signal, converts 
the PCM signal into the analog voice signal, and then 
outputs the analog voice signal to the speaker. 
0066. In the mean time, the main processing unit 500 
generates the transmission data of a specified format accord 
ing to the protocol related to the satellite communication, 
performs the channel coding process for the transmission 
data, and outputs the processed transmission data to the 
signal processing integrated circuit unit 200. In this case, the 
PCM codec 300 converts the analog voice signal input 
through the microphone into the PCM signal through the 
sampling, quantizing and coding processes for the Voice 
analog signal and outputs the PCM signal to the main 
processing unit 500. The main processing unit 500 converts 
the PCM signal into transmission data of a specified format 
according to the protocol related to the satellite communi 
cation, and outputs performs a channel coding process for 
the transmission data, and outputs the processed transmis 
sion data to the signal processing integrated unit 200. 
0067. The IF processing part 210 of the signal processing 
integrated circuit unit 200 modulates the channel-coded 
transmission data received from the main processing unit 
500 into the I/O signal and outputs the I/O signal to the RF 
transmission part 150 of the high frequency processing unit 
1OO. 

0068 The main processing unit 500 outputs the timing 
control signal based on the position and time information 
output from the GPS unit 400, and the power control part 
240 of the signal processing integrated circuit unit 200 
supplies power to the RF transmitter 150 of the high 
frequency processing unit 100 according to the timing 
control signal. 

Apr. 10, 2008 

0069. When the power is supplied to the RF transmitter 
150, the RF transmitter 150 converts the I/O signal output 
from the signal processing integrated circuit unit 200 into 
the intermediate frequency signal, converts the intermediate 
frequency signal into the high frequency satellite signal of a 
specified band, and transmits the high frequency satellite 
signal to the satellite. In this case, the operation of the RF 
transmitter 150 is performed using the reference frequency 
maintained by the PLL logic part 250. 
0070. In the satellite communication module of the 
present invention that operates as described above, the high 
frequency processing unit 100 and the signal processing 
integrated circuit unit 200 are implemented by forms of 
MMIC and ASIC, respectively. Accordingly, since the min 
iaturization of the high frequency processing unit 100 and 
the signal processing integrated circuit unit 200 can be 
achieved, it is possible to provide a modularized satellite 
communication module contained in a mobile terminal. 

0071 While the present invention has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those skilled in the 
art that various changes in form and details may be made 
therein without departing from the spirit and scope of the 
present invention. Therefore, the scope of the present inven 
tion should not be interpreted to be limited to the illustrated 
embodiments, but should be defined by the appended claims 
and equivalents thereof. 

1. A method of performing a satellite communication in a 
mobile terminal of a synchronous or asynchronous system, 
the mobile terminal being equipped with a land communi 
cation apparatus for land communication, wherein the 
mobile terminal contains a satellite communication appara 
tus comprising a satellite antenna and a satellite communi 
cation module for performing direct communication with a 
satellite, the method comprising the steps of: 

a first step of interfacing between the satellite communi 
cation apparatus and the land communication apparatus 
Such that predetermined signals are transmitted/re 
ceived between the satellite communication apparatus 
and the land communication apparatus; and 

a second step of performing the satellite communication 
according to the signals transmitted/received between 
the satellite communication apparatus and the land 
communication apparatus through the interfacing. 

2. The method according to claim 1, wherein, in the first 
step, the satellite communication apparatus is contained in 
the mobile terminal using a board-to-board (B2B) connector 
having at least one pin. 

3. The method according to claim 1, wherein, in the first 
step, the interfacing is performed using at least one of GPIO, 
MCSI, UART and IWA. 

4. The method according to claim 1, wherein the second 
step comprises: 

(a) a step of receiving a satellite signal transmitted from 
the satellite through the satellite antenna; 

(b) a step of converting the received satellite signal into a 
signal by means of which the satellite communication 
apparatus interfaces with the land communication 
apparatus; 
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(c) a step of reproducing the signal transmitted from the 
satellite communication apparatus as Voice through a 
speaker under control of a control unit in the land 
communication apparatus; 

(d) a step of converting voice input through a microphone 
into a predetermined signal under control of the control 
unit in the land communication apparatus, and trans 
mitting the predetermined signal to the satellite com 
munication apparatus through the interfacing; and 

(e) a step of converting the predetermined signal trans 
mitted from the land communication apparatus into a 
satellite signal by means of which the satellite inter 
faces with the satellite communication apparatus, and 
transmitting the satellite signal to the satellite through 
the satellite antenna. 

5. A satellite communication apparatus contained in a 
mobile terminal, comprising: 

a satellite antenna for transmitting/receiving a high fre 
quency satellite signal to/from a satellite; 

a high frequency processing unit for receiving the high 
frequency satellite signal, converting the received high 
frequency satellite signal into an intermediate fre 
quency signal, converting the intermediate frequency 
signal into a baseband signal, converting a baseband 
signal into an intermediate frequency signal, and con 
verting the intermediate frequency signal into a high 
frequency satellite signal; 

a signal processing integrated circuit unit for transmitting 
the baseband signal input from the high frequency 
processing unit, generating the baseband signal through 
modulation, outputting the generated baseband signal 
to the high frequency processing unit, and maintaining 
a communication channel frequency through a PLL 
logic unit; 

a GPS unit for receiving a satellite signal from a GPS 
satellite and providing position and time information; 
and 

a main processing unit for demodulating the baseband 
signal input from the signal processing integrated cir 
cuit unit, performing a channel decoding process and a 
message decoding process for the demodulated base 
band signal, generating predetermined format data 
according to a protocol related to satellite communica 
tion, performing a channel coding process for the 
generated format data, outputting the format data to the 
signal processing integrated circuit unit, outputting a 
timing control signal based on the position and time 
information input from the GPS unit in order to trans 
mit the format data according to time slots, and man 
aging a call process related to the satellite communi 
cation. 

6. The satellite communication apparatus according to 
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8. The satellite communication apparatus according to 
claim 5, wherein the signal processing integrated circuit unit 
interfaces with a SIM card. 

9. The satellite communication apparatus according to 
claim 5, wherein the high frequency processing unit is 
implemented by a monolithic microwave integrated circuit. 

10. The satellite communication apparatus according to 
claim 5, wherein the signal processing integrated circuit unit 
is implemented by an application specific integrated circuit. 

11. A satellite communicating method of a satellite com 
munication apparatus having a satellite communication 
module comprising a satellite antenna for performing direct 
communication with a satellite, a high frequency processing 
unit for converting a satellite signal, a signal processing 
integrated circuit unit for maintaining a communication 
channel frequency, a GPS unit for receiving a satellite GPS 
signal, and a main processing unit for managing a call 
process related to satellite communication, the method com 
prising the steps of 

by the satellite antenna, directly receiving a high fre 
quency satellite signal transmitted from the satellite; 

by the high frequency processing unit, converting the 
received high frequency satellite signal into an inter 
mediate frequency signal, converting the intermediate 
frequency signal into a baseband signal, converting a 
baseband signal into an intermediate frequency signal, 
and converting the intermediate frequency signal into a 
high frequency satellite signal; 

by the signal processing integrated circuit unit, transmit 
ting the baseband signal input from the high frequency 
processing unit to the main processing unit, generating 
the baseband signal through modulation, outputting the 
generated baseband signal to the high frequency pro 
cessing unit, and maintaining the communication chan 
nel frequency through a PLL logic unit; 

by the GPS unit, receiving a satellite signal from a GPS 
satellite and providing position and time information to 
the main processing unit; and 

by the main processing unit, demodulating the baseband 
signal input from the signal processing integrated cir 
cuit unit, performing a channel decoding process and a 
message decoding process for the demodulated base 
band signal, generating predetermined format data 
according to a protocol related to satellite communica 
tion, performing a channel coding process for the 
generated format data, outputting the format data to the 
signal processing integrated circuit unit, outputting a 
timing control signal based on the position and time 
information input from the GPS unit in order to trans 

claim 5, wherein a frequency band of the signal transmitted/ 
received by the high frequency processing unit is an L band. 

7. The satellite communication apparatus according to 
claim 5, wherein a frequency band of the signal transmitted/ 
received by the high frequency processing unit is a S band. 

mit the format data according to time slots, and man 
aging a call process related to the satellite communi 
cation. 


